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[»*355] fIfB^^^«Sr="-K-f5DNA<0« 
Ki-SDNA<0«ljEC»i-5^n*-^-flHtSrW U 

Ejij*wE^j#^3tc^-r^SE?ij?r$ e>»c£#-rs- 

[»**6] fiftE^W^K«r=-Ki-5DNA©ffl 

K-f5DNA<D««li:#-f*:^n*-*-ffitt£#U 
E?d^»E?!l#^- 3 {c^-t^SE?iJ(c*3vr 1 *fc»±ft 

[H*^7] fitlEJ£gE?iJtf>5' ±«flJ(iEll*it, 
^otfilE^SE?iJI-*l~f57'D^~ ; ?-fiH4&^rL, E 
JMt©EJ9»»3 fc*-rttSEW«f S fcK^-fS - 1 
«r<RMR fc i" 5 ft* 3 ! 3 * 14 4 E« rofi* JSttfie*. 

^©E?iJ##3 KjFtJ&SEJiJKfc^T l SfcttStfc 
ffloift**^*. Bifc*fcttftl)n3;ftfcDNA©«#«: 

[11**9] ilS£tt&i©JEtt*5J:t*fc£©A©a;*jJS 
tt©#Jtli5K:ii* U E?iJ^WEJiJ#^ 4 tr^-f cDN 

[ &*« 1 0 ] &*£ 1 ~ 9 ©V ^JV^fcEfS©** 
att®e^e>e^^^5mRNAi:W^U ^ 
5 r. t & # Sc i: "f 6 D N A 7 y if* S \- „ 

[H*JS 1 1 ] !S*1 l ~ 9 ©v ^-f tiMcBMoSJj 

o 

1 2 ] i - 9 wrtiMzftmvm* 



[0 0 0 1] 
[0 0 0 2] 

fi*. *tt. <fc£4Mt:feJ: 

<Dfi*®tt£J&&&fc:te, (1) fi*Sr»*n-t-5, 
(2) S/^A«»*tT5, (3) *MS#ft<0it^fcJ: 

£fcj&Sfclb*l"CV3 (Feldmann, LJ. , Physiol. Plant 6 
5:341-344, 1985; Pickard, BG. Annu. Rev. Plant Phy 
siol. 36:55-75,1985; Sack, FD. Int. Rev. CytoL 12 
7:193-252, 1991; Roberts JA. andGilbert I., CM Kar 
ssen, LC van Loon, DV Vreugdenhil eds, Progress in 
Plant Growth Regulation. Kluwer Academic, Dordrech 
t, The Netherlands, pp913-920, 1992; Poff et al. , 
In EM Meyerowitz, CR Somerville, eds, Arabidopsis. 
Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, pp 639-664 1994; Kaufman et al. , In PJ 
Davies, ed, Plant Hormones. Kluwer Academic, Dordre 
cht, The Netherlands, pp 547-571 1995) . -ftZfrh, 

[0 0 0 3] ^^t, S/n-f^^-X-f ( Arabidopsis 
thaliana ) tt, *«*»«fi*©flFWfl»t 
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?>i\ a x r 2 ( auxin resistance 2 ) 3c^fMo<fctf 
p gm ( phosphoglucomutase deficient ) 

fa cnr ia^® * iRi^a 6 fRj t «c^s-r 5 c £ » & '5 

(Wilson et al. , Mol.Gen. Genet 222:377-383, 199 
0) , EW^itWfiOSAStt^t^RS^&S (Timpte 
et ah, Planta 188:271-278, 1992) , Ufc#oT* - 

[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] ^WOE^Hffiie^tt, KVttttOR 
IMS * cd A ofi^j SttcD^K £3&3i S * 5 fc v * 5 

(P&ffi-e&^fc£3lCa x r 2 agtfgfcfclfeft-CV^S 
«£ft£Cft^fc^3^" Ca x r 

[0 0 0 7] *M»»t^*5V^T. **W<0£&3E*ft 

£ s g r 2 fcttU £®*4fc**fcH^rsa^fc.s 

GR2 , S G R 2 mG=F<Djtmz * o £tlZ>?> 
/^KS:SGR2t#1-5 0 *fc. 

•To 

[000 8] f&#>S 1 I2<jfcO*3&Wtf:, H5^1fi^OKEtt 

ews#- i ic^rr ^ j msm^M-t z> * 

So 

[0 0 0 9] M*«2B4^44MH:* iMNtftOEtt 



So 

[0 0 10] «*«3IB*0*»Mtt, K«tt*<0Ett 

eh** 2 ic^-rtssia?ij«r*-rs r. t tomb-is* 
[ooii] fl*^4fa«<o*^^tt, iMMMfeoBM 

EH** 2 icSHIMEWlcfcvvc l *fcfi«IM@oJS 

[0012] »#k5E*w>#»whu m&mtim&m 

£XE?»Ht, «ME*^^«t=»-K+5DNAO«fi 
©5' ±«HHKE*S*u *»ottE^^^K*r=»-K 

[0 0 13] it#3g6E«o#3&93ti:, S»IBfi^B1±a 
e j f-*EJl*©iB?ll»*3 \cn*1-£&Sffl\z&^X 1 4 

[0 0 14] W#«7E«tf>**WWU flfriSfi^Btta 
Gff#EW«©EW*»3tcj^^EM&£#U tt 
i£SE?iJJ2, Htri5JfifiE?'Jz>5' ±*«icEBS*L. ^ 

[0 0 15] lfeOT8Ett<Z>*X91tt* StJlSfi^fltta 
e^-tfEjaJSoEJiJ*^ fcSI-aflHEJWcfc^T l 4 

tt\±m&m<DMm&x^ «**fctt(«as*xfcDNA 
kes^h, ^ostriessE^Jt-^fr s ^-^ 
[0016] s*^9E«<^>**wtt, ssisa^Btta 

EM$Wi#t4l^tcDNA-Cfc 
[0 0 17] K±<o±5*«M»**-r 

sMAHttae^^asrwapi-srfcfcio-c, 

[0 0 18] M#«l 0E«©**IHHt. ?S^«1^9 
<D\ ^M>\Cftlfc<Dmt)®Wkfc*frbfc^ S Jl 5 m R 
NAfc/vf^!)^Xt5rift1«tt6DNA75. 

[0 0 19] SfllSDNA^^^^Vh 
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\zm.mztiz<o-?. E*Ms*tW0i«>A©BaBtt*r* 

[0020] 1 1 B«©#»W»*, M«« 1~9 
[002 1] *3&93£ft;ttf> B#9 1 ~ 9 w-rtiti* 

U iWBBKBA+Si:. W 
5 m R N AtC*t LX7 V7"tr >X 4 R N A;6S£B$ ft 

Pfl^-fS. tfc*5or, Ktti3J:tWEaioArofiABtt 
©JWHSSsWBftfclBBSft, K«i*5,fclWE£©£© 

BABttfc^SttvsMJWfefcttHrt-s - 1 awtit-efc 

[0 0 2 2] »*«1 28B*0*I6WI4, »Jfc*l ~9 

©v^riiwcEBom^attiieErf-jwa - K-rs^ v< 

* W©£-fifcas|fig * ftfc r t Sr^es: i i*5 &mm> Xh 
[0 0 2 3] **Wfctt*.tf. »#JSl~9©^T*Ui» 

7E£©A©fi;*jBtt£^;*4V\> Ltz&oX, Z.<O*.0 

tt%wm*. mm* wmmcmmcK^mcis^ 
[0024] mxm 3ie«o*^wi4. mtsmmni 

fFiB^>-^^KSr=-K-f5DNA(0««*^te¥ 

A 7 7 ^ y h Sr*-f 5 r i: £#8: t T S. 
[0 0 2 5] #H?l!fc:ftx.tf> BE!iWMt»H\ «WB# 
Ki-5DNA(D^«c^fc|5^$tt5mR 
N A t W 7 D ?<( X+ Z> 7 V* R N A 7 5 ^ 

■5DNA©ffi#;&>e>lG¥£ftfc.mRNA|;i, T^-feV 
*©RNA77:/;>'^h;6W7'y ^XU iE(ft*iJ; 

fiMWSft*. ^©.fcSlcLT, KMj3J:tF{eSoA 
©B*Btto**Ba*»*WKia***b5. -©<£? 

T. «**Bv*SB^«*B*ft*^fc»B-*-a::i: 



[0 0 2 6] 

[BB03fettO»fi] #3891©fi;tjBffite^ (£ITS 
GR2 igfc^) tt, *»Hfc*sv*Ttt» «i£©<fc3lc, 

93 LT^ 5 ©T?, BE?iJ3t©gB?iJ#-!§- 2 ic^-f EFJ 

U J*? K7*n-7**fcl**y tttu*?- K7* 

ya>e>, #y.*7~ t? •^■*-f yr^fg^ (kat 

PCR) SfcttW^J^f-fa VKJ:o-Cll#-r 

[0 0 2 7] &.T^. ^^©cDNAy-f T^y^ 
6, PCRKJ;oT#3&93©DNA©-gi5£&#U * 

p>k*cddn ASr7*o -T'Kffl^fc/M' t* y -e— > 

aVICioT, #BB©fltf>BteBe : ?-©DNA£Bi& 

[0 0 2 8] fcfcjltf, ^n^5<7-X7-^e>. SffilCi 
o-C±RNA£ttfflLfc&. *y =fdT-feA-n-*££ 
«Ufc*7i»SrfflV^mRNA$r^PiL, ibtlfcmR 
NAd>e>jJ»(E9SM(f«rfflV^-CcDNA«r-e-fi8i-5. r© 

©a***"***— C7r-S>*»ftC*U fi±"C*> 
**»*K«!feS*. 7*5-^ r*tP>-B©tft 
fNi, cDNA?B-5y/#y h*Stfj|R$Hrv^© 

[00 29] cDNA5'C77y©'P^iblWi:-rS«[ 
^i©fi7JBtt®e^©cDNASr*S|-r5fc*5)lc % 
K© SGR_2 <D)&mm.PL * fctt c D N A©ffig 

Rifeirj:or*«jcDNA*»e>Jt<iL'rfl[«)©SABtt 
3t€HF-©-»S:=- Ki-*7*o-7*DNASr»5r i*5 
■Cf 5. r©7n-7t±5E©i 5lcf^SiUfc^ 
Kic^$-a:fc7r-i 7 ©7 , 7- : }' t^7*y ^X^-fr 
SrtlcioT, cDNA7'f7*7y©«f 1 ^6SWi:-r 

[0030] ±is©^'i , 7'y^-Y^-^3>-es&$ix 

fc7 , 9-^^e)77-^Sr^©L^ $P)lr-t©^^f>7 
7-S?DNASrlHliRU «fflEM*r**t*rfc*"e# 
5. -&©Egffi$W©:?:"^e&=-K-f 5DNA© 

Btt 7*>" y-x-r 7U-A) ^e>«s$ 
^•57 5 / KEJiJ£> *56^©IBJiJ«©ia?iJ#^ 1 1-^ 
•t7 5/KEJiJtlteu, BiaittSrfllBrSiiKAo 
T, @Wi-t-*«^©S*Btt»€^lw»lS-r5cDN 
A»r>i"efc5 r t Sr#^-f 5 C t *»"C* S. 
[003 1] IB?iJ^©E?iJ#^l l-*JV>r, 

I4fcl±«l^i@©7 5y^^ g&*fclitt;!JO£ft 
fc^v^^KSr = -K-r5DNA©^^L, ^oilS 
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[0 0 3 2] #3893tt, HtnE^^^K^a-K-fSD 
NA©5' ±Jft{ffllcEg$n, a»OlWffi*>v?*g&=» 

ttffi»<B<OieSAS^ife, «fc*fcttfttll3llfcDNA«> 

W*fcl*ft;(l03iifc::fc«r» 

®5' ±.mm\zmmz*i. i^wnBM3B&iK#r&-7 

[0 0 3 3] n^*©JBM*sJ:tf£2«>A©fiAJBtt 
o»ft»aSr*i-* V^^JtO^SrffiSFi-* £ t let 

[00 34] *r mm«Wff£ttlcg&KA«:fi8£ 
*, A©a#J3tt©^R*36»Lfc^&#:fc±t^£& 

ae^f-Srfflv^r, ii5£ttte©EttJ3,fctfl£3l©A©»/j 

[0 0 3 5] ttC^VAC^fltO^jfttt. S5^tt^©EW 
SDNA©«WM»e>te5$*l5mRNAi/^:/!; M 

*tWSI©A©*2UBtt*:*1-* «©£fifc£|£3 

[0 0 3 6] ft(M$Jfcj|-<3fc, ±»©.fc5KL-C#e> 

a «•» jweks* & =>- K1-* d n a 

SrKtH-S. ^©DNASr, fcfc*«ttft*A-fl!©'** 



mmi&t& (1/2 XMSJSJfi, l/2XGamb o r g 
5% VaSt, 0. 5 g/LME S„ 
0. 0 44/xl '?V^A'75y7 , 9 V, 0. 0 2% 
Si 1 we t L- 7 7) n-T*-?- 

rv**i'J*RNA£?#£B<S;»i, jEttftXAIBttS 

e^^fe^BSjis-fev^RNAt^^y f khmi 

[00 3 7] £Lk©<fc 5 1£ L-C#?>ttSEtt*J itWE^ 

[0 0 3 8] fcttff, ^©KSttfcttittBifcSiafc 

^mx-bZHK *$8W©iE«i*5.fctflE£©A©l:#B 
tt*.$i» «AJ:E»©#i*iKj*ftLfc^©"e, r©i 

[0 0 3 9] E»fcBiOTO£©A©fitfJBtt«r^3frv> 
a#tK*f©2rftfc#£L;fcV'>©-e, 

«r*r^btcfijffl-r 5 r t ifiX$ 
[0 0 4 0] 

[SUM] GtdfeMD $W»*JW*©fWa 
>>o^^^-X^©»*St4*>l3 0 0«*Pfe*fC^5*K 
*36Wfc*5V*-CHt, m&kLX='v>\?7& (BTCo 

1) tWassilewskija^ (£JtTWS) fcfcffl^ft:,, Ctv 
e>*riM(|ctr6«^KJWIS**tfl»i-«fc»l!:» Co 
1 «rfcHe£-f SHTC0. 3%EMS-C16^ 
ffitoa^ofc. Co OGy©fl55S'PttTF 

^©MaSr^oT, 3§^^4rSI%$-&, M2 m®%. 

mim&isMtMrf- (Mia^> i>>b±i;Litmvo# 

i>K S ftSS&l- <t o T o I j- fcS^-) liUfcLehle Seedtt 
(T^y*-a-*S) ^f>rfJ|R$Jt,TV^a^-©^ hy^ 
*»P>S»JUfc. WS^mttt-fSS^-tt, T-DNA© 
«AlcJ;<3-C^^S>J5gf|6^nfca^'C*>»), E.I. D 
upont de Nemours and Co. fr<b&1t Q JJLh© J; b ftg^F 
Sr. /<-5^7^ h2l!«rl : \X-®& 
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^n>r**x™i*»**««r4»*> 1 lc#«Lfct>tf> 
tr±*Wtb*v^5K*iLfc. ->n>f **X-*-J|J*B 
4ggSKOffl^ll5mM MB*!) 9 A* 2mM «Br 
2mM 5B»*yV-i/r>A % 2. 5mM 51 

>-&#y*A(2. 5mM y y*A£ 2. 

5mM !l^»-*»*y *A£l : 2 4<DjfCfi^L 
pH5. 5KBB) « 50mM Fe-EDTA, 70 
jiM 14|tMtftvy#y, 0. 5/iM I 

ImM «titt,.0. 2/xM 

h-y*A, io siu mctvw^ o. oi mm 

Bflsa/^h-CJbS. 

t o o 4 1 1 &±<n <fc 5 4*#-e, &ft%MMMEH* 

Ki#*Lfcfci:*-CiMiittr9 0*«lt, 4BE«>B*fl 
tt©tt«*«#Lfc (HI OA, B) . ftl£;L£ffitt*: 
WTO, 9 0#2 StOKBJffcBV^fcft, itfjJBteott 
ffi«r«l£Lfc (BlOC, D) o g r4aASr«bU * 
Bltt«*©*lRjSr^f-. sgr2-l fc #B«fc*5l* 

[0 0 4 2] KM^fcNtSfiAJBttOttlBlCoV^Tta 
BMTSfc*. Vmtikmk. Xi'-bTttFBSrfTofc. 

%8cKStt*B* 0. 02%Triton X- 1 0 0 £ 
^trB5i£&(3. 3g/lXfVaK-^B5»iSffl»& 

mm -c 30 lBBssareasfr-rs^fc 

(Ciotffo^ $^&3I£tTofc«^£Mu rash 
ige-Skoog (SATMS) y^V-hWfSU « 
iLfco MS^-hOJB^I44. 65 g/l MSJg 
5g/l ^7^, 10g/l 
0. lg/1 0. 05% 

ME S (jJcBflS* y !)A-CpH5. 7tCWfiUfc) , 2 

0Mg/i s vfiggffi, i/ig/i =-=f->is 
BK, iMg/i try K*^>«tt, lug/i 

BrlcBvvc % B**BBft£lt. lWilt 

S«3BB2 3tM>*3rfcB*. a^JBttco^ffiSra 
ULfc (B2 0A, B) o /U-h^90«« 
ItT 1 2*B2 3tG>l*3rfcBt* StfS;fcH«fe<Btt» 
*me\s1t (02OC, D) e gtt«*«:*bL*Bltt 

[0 0 4 3] «««r47ofc«»«, B*Btt«:*S4v** 

Gam 2) B*Btt»e*-©ra£ 

X^fcAI»»fcJ:oT2BEU »6>ftfcF 1 *ft©« 



&3 : lfclfcofco U:^ot, rofi^@tt^Sr^S 

[0 0 4 4] ±«<D*lc. B£a*3SBU »6*tfcF 
x tttt £ ii f££*& £ it 5 r£ K J; o Xim® Vf® b tilt 
F 2 1t«©5/B-f X-J-X-J-Kfcvvr, aABtt*:*** 
v>F 2 ttftofl#ra±Sr*ti€ixAXgfttc:J:oTSaB 

T> B&sae?Bfc£A#£CTV*&B{tti, A^l 

a*Btt*^**^^o^^-j-X-#-oi*«Eds»e>*i 
fco *05R*E^o^ri Ofi#©35&«a$/n-f3*-fX 
•J-tffc&fU BEg«g»fftr s g r 2-1 - s g r 2- 
l o £3frr5r irfcbfco 

[004 5] SGR2 jfim «T*>J:5fc#5^s 
1) vyWit 

s g r 2 aef cfett 5 

s g r 2 - 1 fcg^StfLandsberg (KTLe r) (DM 
ttfct&EU F,ttftT* s g r 2 3K8ia4r^Lfct>g> 
fcBlWUU ColHe r^yw^XA 

a) t*-rDNA-r-*-icoig«*a-<fc 0 *i\ « 

+l@ft<P s g r 2 ^ffl^t5^M^ttlftl(:fe 
■1-*DNA^-#---0#a«:B'*fc. 

1 Sfe-feft ADH ; alcohol dehydrogenase 
£S2&fefr m4 2 9 ; RFLP maker 
®3*£rfeft G a p C ; glyceraldehyde-3-phosphate d 
ehydrogenase 

% 4 Jferfett A G ; Agamous 
»5&£# LFY3 ; Leafy 

SGR2lfiftt»lftfi#±©DNA'7- 
#-ADHtl«t*U SGR2*»1W#±KI 
±rsrfca*WWUt. BlBAfUoffMftflfcB** 
#>Z>tz&\C. mSOOmi^ 0 CP s g r 

_2«r«V^T«Wf«rffofctr5, JB 1 ffefeffcoDNA^ 
-#-UFO (Genetic Map 44. 5cM) ^av^Sfl^BA 
btufdo *fc> SGR2lg^FI^UFOt^5* 

l*<Oftft#ttUFOt9SODNAv 
-^-m4 0 2 fc SGR2 fcOB"CiB»8t^»iBw LT 
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O, m4 0 2, SGR2«^ lcM^2 00 kb 
btik&tZh. SGR2 £ U F O £ <D$£M.V&* 5/60 
0^0. 83cM (#)170kb) , m402£ttl/ 
600^0. 1 7cM (#)3 0kb) irJfWSJlfc. * 

0 2 «fc!?!tODNA^— Cm2 5 4 (RFLPv- 
*-m2 5 4ififfi £ SGR2t^t2*<^M^ 
tt**x.«rfirL-CV^fc 0 Ifc^ot, Cm2 5 4H 
^tC2/l 7 00^0. 12cM (S2 0kb) Offif 

i:SGR2^ & a r fc a* H 6 ft o fc. 
[00 4 6] UFO, Cm2 5 4ll CAPS^*- 

BfcDNA<Dj*ttilctt, i/n>f^-*-X-*-©**fcttB*r 

U CTAB/^y77- Orotf/VMi^W^ 
= ^n; K, 1. 4M $&<fcf-MJ£A, 0. 2% 
A\ 20mM EDTA, 1 
0 OmM Tris -HC 1 (pH8. 0) ) SriPau 

Sftt^y-zMfcRU DNA^rlHliRLfCo EURStt 
fcDNAttTESR (lOmM Tris-HCl (p 
H8. 0) , 0. 2mM EDTA) (Cftft dttfi:. P 
CRKlStttt. l*vX/V*>fc9, 0. 0 5 /il Ta 
KaRaEx Taq (ffipM : SSitttS!) ,1^1 
d NT P Mixture (T a K a R a Ex T 
a q fcBft) , 1 M 1 lOXEx Taq Buff 
er (TaKaRa Ex T a q KSSf*) , 0. 2 5 
M 1 primer F, 0. 2 5m 1 primer R. iJoJlT^e. 

45/i l H 2 CKc> fy^DNAgSS: l p l ftl 
iMlO/i UcbfCo PCR«*ttlt ®1 
ir^/v-: 9 4 < C-Cl#£liH'^/K S2f^^;V: 
9 2t"C3 0», 6 0^3 0g\ *5<fctf7 2trCl# 
Srl^^A't LT2 71M*/K *3*^^^ : 7 2 

-ftvhtz*), 0. 5m 1 iox1B»#^j/7t-» 

o. 3m i mmmm. &zx*4. 2m i h 2 o£, 

P C RRjftW 1 0 m 1 KflPXL, £fi:£ lS/tll^Uft 

[0 0 4 7] RFLP-r^-^ft DNAlMf^ 

NA*>S!«Ef*, *#**lcJ:or»aiLfc«»«:»L»rt 
fl»U **KrtCPCR«WfKfflV^fc*ttK|||L, * 
^r-;VT y ^ 1 1 D N A SrlaUX Lfc Q TESSI^L 
fcft. RN a s e»*»3llCj:SRNA^»SrtTV\ 7 

-/V'ttElC^oT, DNASrEJRUfc. DNAteTEig 
It Hybond-N+ (fgn p D £ : r^^t^ 



Lfc c IMFW^X!) i/a % stt* ECL direct n 

ucleic acid labeling and detection system (#Son 
*:7^$/*A /^^x^tfcR) Srffl 

^Tfro/to ^ttil-tt. Hyperfilm-MP 0Sq p p£ : Tt> 
*J*yy)W*/T 

fee 

2) s g r 2 a fc^iagca y y *fl?flf 

ftlC H 3 LT SGR2_ J ^fiW 

[0 0 4 8] i/P^^tXtwyy^nS?*^ Hci 
o"CUFO£r&t?B AC (Bacterial Artificial Chrom 
osome) OF 1 7F8^d- ls0>i/—*r>X&Wbb*K 
fcofco £?>lC, BAC^o-y^>^^(Dtf 
«L YAC (WftAXJfefiff) fc^^yy-fXi-SB 
AC<Dlf$8 N B AC07-< y*-X J y h©fflf*4 
<b, F 1 7F8ffi#OBAC*n — VOfifcOtfW&a* 
ifcofc. Cm2 5 4»#«r*«fc£tf2 0G> 

BAC^p^T4D9, FllBH^hy^ty 

*-*&A¥Lfc. «a*tt^K± ^ 
r^yA^tft^y^aiSttS B g r 2-8 , s g 
r 2-9 , s g r 2-1 O gEgtfefr, $(*tiiCj:ot 

ftiju ?Ltfrt^*»u «3W&KPCR«Wic«v^fc 

rfr&fcffJU A'TyXLTDNAtrEteUfc. @ 

IR LfcDNAiT E j&SfctCtSd* LfcflL RNasell 
fe&KliSRNA^&fiV, 7x/-;^na7t 
/uAJ4fflSrtfv\ ;Wia>b^*y-^t08fcJ:oT, D 
NAfcEHKU TE*«fc»#S*fc. roJ^KLT 
ttttiLfcDNAfc. T4D9£7 p p — ^tCLT±3*tP 
filOjfrifcrCiriF WX!J ^f-^a vl£<fc£ft?W£ 
tTofc 0 tog*, sgr 2-lO TWUOXba Ii 
{C<DU—>\Z.m^X 1 0 k bK±^yKl*#'>7 h 
L"C»!K T4D90T7«5RH05a»yy^*5S^ 

r-CXba I»rfrOpi5eH^e>PCR-r-*-*r^* 
U **l«rfflV^T*rfcfc**— >^TAC (Transformati 
on-competent artificial chromosome) OTAC7^fX 
7!)-#l (^ir- hiMX2 0-5 0 k b, ¥*&3 
Okb) SrPCRSrfflVN-C^^y-^^^t^o PCR 
EJfc««U l*^X^*fc9* 0. 0 5m 1 TaKa 
Ra Ex T a q (]gp p n* : ^fi^trJK) . 1 M 1 
d NT P Mixture (TaKaRa Ex Ta 
qfcSSttKlMl lOXEx Taq Buffe 
r (TaKaRa Ex Taq {£8$ft) , 0. 25m 
1 primer F (#S) * 0 . 2 5 m 1 primer R (fir 
ft) . 6. 4 5m 1 H 2 OtC, y4~fy y "DNAS 
ffi$:l M lM> iMlO/iliat PCR^ 
S&liM'^: 9 4t-Cl»S:l*>r^;K ffl 
2*>f*A': 9 2tt3 0», 6 0^3 0^, *5<£tf 
7 2 3 »^ 1 W tt 2 7 W ^/K SB31J- 
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-f^A-: 7 2 < C-C3#$:iy-'<?'l't Lito TU^**ODNAOttSiB?0*r, GENETYX-MAC Versio 

[0049] ^CO^*, SffeUTV^Xba I Wrtffc* n 10.1 (ffi&« : y 7 h *:*T £/BV> 

t?20CDTAC^n— ^ (small TAC2. small TAC4) £ tW^fctr^^ 1 o^JtC^JffiP A- P L A 1\C±X 

A^Lfc 0 w Ismail TAC4* n-vSrfflV^T S_GR_2jfi <orW^*©M^go^ofc 6 s g r 2- 1 - s g 

&ji$2 6 k bOi/^^^ ABI 3 77DNA^ r2-6 tt, EMSfcioTftWStlfcSEafk s g r 

t^s*y- ffi&% : /<-*yx/i^-ttlB fcffl^T 2-7 H T-DNAWA9^^J:o-craS*ixfcaC* 

C<0i5«(C^g-r^6oC0jt^^ffl ft, fei: #s g r2-8 - sgr2-10 lt 

[0 0 5 0] *r-C, £M£&fc^o^Tfr s g r 2 [00 5 1] «Tfc£&£*»ffiS:«-f- 

s g r 2-1 G-A (5 0 2 5 bp) 0«SHC«t 2 0 >/ h P Vtfffl 9 

s g r 2-2 G->A (1 2 0 1 b p) tf>B&{C<fc S^ir ^^SEft 

Trp (TGG)-»stop (TAG) 
s g r 2-3 G-A (2 9 2 5bp) (Dg^a^^t^l 

G 1 y (GGG) — Ar g (AGG) 
s g r 2-4 G— A (5 0 2 5 b p) CDfi&lC^oTfl 2 04 V h p Vtfty*) 

s g r 2-5 C-*T (2 2 8 3 bp) OjlSHC ±5^>-fe^aE* 

Arg (CGA)-stop (TG A) 
s g r 2-6 G— A (2 1 6 9 b p) 0>«SUC ±3 S *-fe^*SE* 

G 1 y (GGT) — Ar g (AGT) 
s g r 2-7 CT AGT CT AT ATG AAGTTG AAG AGG AG CG A 
GTAGGTGTACCT04 1 b p (9 4 8 b p - 9 8 8 b p) <7)^lC«tS 

s g r 2-8 3-K«*«>-»* s >C*t«l« (PCR»Wt-<tor) 

s g r 2-9 AG 2b p ( 3 8 9 1 b p - 3 8 9 2 b p ) 0&&|CJ:£7 ^ 

s g r 2-1 0 -llbpJ;D±I»1 0000bp^ 
s g r 2-8 <PPCRft?flfte, 8 o^T^-f ^—SrffiV^ Primer 4tt, S G R 2 itfe^iC^f LTi? >Xjjfa<D73 
Xff\t\ ZtlbO-fyJ^—n, '&&<D£o\C?v— sl '(^—-ehVs Primer 5—Primer 8f*. SGR2 l6^ 

y^UfccDNA©^EM<o»KiS*Srffl^-Cf^«* K#L"CTV*"tr^*rtI©^9^^-C*a. 
ftfco ^fl^fl<D^y^^-^XT\C^ a Primer 1- 

Primer 1 5' -CTA AAG CAA TCC CAG AC G ACC 

ATC-3' (|5^M*&£ J: 9 Jbtt) 

Primer 2 5'-GCT ATA TG A GGT ACA TTG TGC — 

Primer 3 5' -CAG ACT ATG TCG GAA AGG TG- 
3' (SRI lx^Jl Hyhny«#) 

Primer 4 5' -GAT TTT GCTGCA CGT TCA CAG — 
3' (IlSx^yyJ:) 

Primer5 5' -CCA AAC C TG GTT GAA AAG Tec- 
s' (gi 5^ hnv -me^vy&R) 

Primer 6 5* -GAG AAC ATG ATG GAG AAT CAG — 

3' (Sl2x^yy±) 

Primer 7 5'-GCA AAC TAG AGA GCT TTA Gee- 
s' ($20^fyhpy±) 

Primer 8 5' -TCA AGC G AC AGA GTT CG A ATG 
TGG-3' «E§«T X 9 Tffi) 

r 2-8<oyS ADNAjrfflV>tPCR^\ fc 0 
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a . Primer 1— Primer 5 

b. Primer 2— Primer 6 
c . Primer 3— Primer 7 

d. Primer 4-Primer 8 

e. Primer 1— Primer 6 
f . Primer 3-Primer 8 
g. Primer 1— Primer 8 

PCREfcJKtt, l+v^TuaMfc*, 0. 0 5m 1 T 
aKaRa Ex Taq : Sfi^ttK) > 1 

Ml d NT P Mixture (TaKaRa Ex 
Taq fcftft) , 1 M 1 lOXEx Taq Bu 
ffer (TaKaRa Ex Taq (C fttf ) , 0 . 
25/i 1 primer F (ffiS) . 0 . 2 5 m 1 primer R 
<«*) . 4 5 n\ H 2 0(^> W?ft*> 

DNASttSrl n ISO*.* 4i«rlO/ill:lfcp PC 
R<DRjS*fl=f*, J&HNf*^: 94 < C-Cl»*rl^ 
*21hf 9 2 < C-C30tJ\ 6 0^30 

*3i:tf7 2X:X3^1^9/^tLX2 7iH^ 
S3t^^: 7 2t;"C3»*rl+-f ^/^i 
[0 0 5 2] a. b, *3j:t5eJCOV>Ttt» 

f % *5 <fctfg \co^Xt*±< K^»B"C*ft^o 
/Co r^rtte, s g r 2 - 8 fcfettS S G R 2 Mfiff 

[00 5 3] #±£><i; 5 LTft&ftfcite^ttSSE 
J»SrE5J*©EyiJ#* 2 U Ey>J#* 3 n 
^-olfiSE?l«r*Lfc. 

(3BK«3) SGR2 cDNA^p-^ 
S G R 2 itfe^^ Sfefeft ±<Pfeg**fefc U **>«*E 

JI#ft*S*i?fc. t©lUBEJBOBLAST**KJ:o 

T\ 2 0(DEST (Expression Sequencing Tag) a 5 |L 

Arabidopsis thaliana WU-BLAST2 Search (WU-BLAST : Wa 
shington University-Basic Local Alignment Search T 
ool) (http://genome-www2. Stanford. edu/cgi-bin/AtDB/ 
nph-blast2atdb) v>fc 0 r^lfif^MI^ iot 

1) 5' RACE«rtfV\ 
U 

2) 3' RACESrfrV\ K?1^3' £J|*ft£ 
U 

3) ***i»t>h6CM*A»bWI*iift*BR* 
JjEft^tfcDNASr^o— n^Ufc. 

1) SGR2 jgfc^<P5' 

SGR2t e^5' «*«OftSlCWt, 5' RACE Syst 
em for RapidAmplification of cDNA Ends, Version 2. 
0(fifi« : LIFE TECHNOLOGIES^ Srffi^fco *y HZ* 
Sftfc^n ha/HC«V\ £RNAl£*tLTGSP 1 



(genespecific primer lK 5* —GAG AAC A 
TG ATG GAG A AT C AG— 3 ' ($1 2x 

*y^fcttHU S G R 2 itC^KjW itr v^-fe V* 

cDNASr^J*Lfc. a?C^**Wt*y MCSSftOSupe 
r Script I I RTSrfflV^ 0 flEV^TfrALft: c DN AiC 
*fLT, *y HctSWOT d TMtrfflV^t c DNAO 
5' W4rd CtT- U (tailing) Uc* SGR2 
it£^tf>5' ««)PCRitB«Ctt, 5' I^dC-Cf- 
9 >?V1tcDNA%8mkLX* GSP2(gene spec 
ificprimer 2), 5' -CTG CCG TG A TT 
T G AC GAA AG-3* (ft 9 V VtCftg 

u s g r 2 a tc?»M» itryft ^Ajjfa) ts d 

C-T a i 1 KT— — 5 Abridged Anchor Prim 

er (*s/McS&tt) T-fc LT/fl^fc. PCR 

EJSttHU h=J/Hc^V\ 5/il 10XPCR 
^j/7r- 3/2 1 25mM MgCl 2> 1 m 1 
lOmM d NT P Mixture, 20m 
M GSP2, 2/i 1 10mM AAP (Abridged A 
nchor Primer) , 0 . 5/i 1 TaKaRa Ex T 
aq (SfiSttS) % *5j;tf3 2. 5m 1 H 2 Ofc, 
dC - t a i 1 e d cDNAi5/i \M?L, 5 
Oil lfclfe. PCR^^ftll Wl*^^^: 9 
4 < C-e2#«rliM*/K i2W^/V: 9 4W3 0 
g\ 5 5TCei5h *3.fctf7 2 < C"C2 5>^lf->r^^^ 
U3 0W^/K *3-9->f^/U: 7 2t"C5Mlt 

[0 0 5 4] SP>fC, PCRM^Ol#^tt^ii5^Sfcfe 
KPCR*»S:tfRU tilftflfilCn e s t e d P 
CR&rfTofc 0 GSP3 (gene specific primer 3) , 
5' -CAG TTT CTG GAA TCG GA 
A GC-3' aSx^yyCffigU SGR2 t6fc 
*\Cftl,XT fa) 5* W*i8fclT=- 

U ^^"f" -5 Abridged Universal Amplification Primer 

(*?h£Ktt) Sr^-f^-fcJI^fc. PCRS«« 
^ :/n h3/M£$£V\ 5m 1 10XPCR/<y7r 
— , 3/xl 25mM MgCl 2 , 1 m 1 lOmM 
dNTPMixture, ImI 20/iM GSP 
3, 1/xl 10/zM AUAP (Abridged Universal 

Amplification Primer) > 0. 5m 1 TaKaRa 

Ex Taq (SJBiHfclO . *W33. 5 m 1 
H 2 Olc, l 0 0ffiFlc*3RLfcl|alBOPCRSrts:** 
5/ilM, il«r5 0/iHCLfco PCR<7>KJ£&# 
tt, gHiM^: 9 4tt2dtlt^^;K *2* 
-T^yU: 9 4t-C3 0», 55^15^ ^^1^7 2t: 
V2&*1M 9 A>b\*XZ 0+49*+ ^3^9 
A>: 7 2X:V5ft*l<M?*tLtto PCRg^fi, 
p GEM— T Vecter Systems (3§nn 
* :PromegattK) SrfflV^^ n-r^^Lfco ^^>^ 
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<0 5 ' M3iffi*&:feL1Z 0 
2) SGR 2 &fc^-<P3 ' ffill^iS^*^ 
SGR2 afc^g>3' 3' RACE Syst 

em for Rapid Amplification of cDNA Ends ($jpp£ : L 
IFE TECHNOLOGIESttK) «rfflv^ 0 *y M^Sttfc^ 
P ha/MCffiVV £RNAl£#LTAdapter Primer (* 
yMcKtt) Srfflvvt, iarC^SJSSrm^cDNASr^ 
Jfcbfc. JMBWBIItt*y hfc*{W>Super Script I 
I RT£ffll^ P ttV^r'&jSLfccDNA^WbT, S_ 
GR2 I6^3 > «OPCRi#«Srftofc Q GSP2 

(gene specific primer 2) , 5' —GAT TTT 
GCT GCA CGT T C A CAG-3' (JR 1 

8^*y vicftgu S G R 2 j gfe^lcfr Ltty^ 
ft) i, 3' fl05R«!^r^— y V^1"5Abridged Unive 
rsal Amplification Primer (*cy Mc^tt) %7y4 
•7-i:lTfflVfco PCRSJ£*tt, 
V\ 5m 1 10XPCR /<y7r-, 3m 1 25 
mM MgCl 2 , 1m 1 lOmM dNTPMix 
ture, 1/il 20/xM GSP2, 2 m 1 10 
MM AAP (Abridged Anchor Primer) , 0 . 5 m 1 
TaKaRa Ex T a q <£fi»tijl) . *5±tf 
3 2. 5 m 1 H 2 Ol£, ^Lfcc DNA&5 m 1 JP 
x., £S£5 0m HClfcp PCR^KKftttS, ^1 

9 4t"C3 0^ 5 5t-Cl», 7 2 e C-C2#£ 

lf>f^ttt30f>f^K &3iM*A-: 7 2*C 

[0 0 5 5] S5>ir, PCRK»0»fttt«:iK«>5fcft 
id, PCRii$:tRltnested PCRSrfro 
fc, nested GSP (gene specific primer) , 
5' -GGA GAG AT C AAG ATA CT 
G CTC-3* (S2 2x^yy|CfiIU SGR2 
ae^KttLT-fcV.*^) 3' «*«U:T=-y 
V^t~<5 Abridged Universal Amplification Primer 

(*?McKtt) *rJBv\fc. PCRRffitt 

14, ^ohayH:9fV\ 5m1 10XPCR/^77 
— , 3/zl 25mM MgCl 2> l/i 1 lOmM 
d NT P Mixture, l/il 20/iM ne 
sted GSP, 1m 1 IOmMAUAP (Abridg 
ed Universal Amplification Anchor Primer) , 0. 5 
M ITaKaRa Ex Taq (SSiglrJK) , *3<fc 
tf3 3. 5m 1 H 2 OtC, 1 0 OfgFlC#&LfcllHl@ 

©PCRSlSftSrSM lflOa:, ^Str5 On 1 t:tfc, 
PCR©B6*frtt, SSlf^*^: 9 4t*C2Ml 
m2^^^/^: 9 4lC"e3 0». 5 5ttl 
i3itf7 2 < C-C2#*rllM'*/i'& LT3 OINf* 

PCRgfett, p G EM— T Vecter Syst 
ems : PromegattSU) grffl^T^n-^V^ 



GR 2 ffi fEHF-(0 c DN A£> 3 ' «*»«rifa£Lfc. 
3) *«IR««S:*tfcDNA<O^P-=.y^ 
1) , 2) tc£o*r, Ca?S*05BB*T4B**u Sfi 
©»R*«*r£tf cDNA^PCR L^n-^v 
^£ffofc 0 primer Fl 5* -TTG GAT CC 
T CGT C T A AAG CTT CCT CC- 
3' (f lxdryyi, SGR2 CT LTi? ft-? 
fcoT, /7^^3-8 b pttB amH I fflBHWft 
GGATCCCSSUfeSo ) primer Rl 5' -A 
TG GAT CCA ATG TGG CAA AA 
C CAT GTC G-3' (I2 2x^yy±^b 
yZf* KV£0TJfc SGR2 K»LTyv»"feV^ar 
[Rj-C&oT, ^5>f 3^8 b p I4B a mH I M 

^{fcGGATCClCgfc^LTfcSo ) <DZfy^^r-^m 
V>fc. PCRS»1 0. 2 5m 1 TaKaRa 
Ex T a q (Sfiiftfcfi) , 5 m 1 d NT P Mi 
xture (TaKaRa Ex TaqCIRW) , 5 
Ml lOXEx Taq /^y7r- (TaKaRa 

Ex Taq , 1 . 2 5 m 1 primer Fl, 

1. 2 5Mlprimer Rl, *5 £tf 3 2 . 2 5 m 1 H 2 
OfC, cDNA$r5/i iM5 0^ 

PCR(OKMfrH 9 5t:"Cl^l 

IM^/K fB2^^/V: 9 2 < Ct?3 0S\ 60tt3 
0g>, *5«£tf7 2 9 CT2\to*l*<{9fl'b LT2 7*^ 
^/K »3*>T^^: 7 2^3^4:1*^^1 
fc 0 llelcOPCRRj£-Cll, ffl«PS*i**SO/<^Kd5 
*»Sft*a»ofc0rC, PCRl^ffiltne s t 
ed PCR£fTofc 0 primer F2 5' -CTG G 
AT CCT GAT GGA AGA TAG AG 
-3' (g§l-f5 2^*yy££fc<\ SGR2 (C*tb 
T-fe^^fRj-efeoT, /7^f"7-^3-8bp|j:Ba 
mHISHK«WStGGATCCirSk3ELr*>5. ) primer 
R2 5' -ACT GGA TCC TAC TTC 

TGC ACA GG-3' (^2 2x^yyi, pr 
imer F2<fc t> * Y V K^Otfcot, S G R 2 \C 
2tLTTV?-1?V**fpk ^>fv-«)4-9bptt.B 
amHIfflW*fBffiGGATCC^BfcaUT*>5 0 ) 

^^tLti^fce pcRKJSfS0^, *3<fcTmj£ 

*#»Jd*i:R«fcLfco PCRiUtt, p G EM— T 
Easy Vecter Systems (flSi&^a : 
PromegattK) fcflilvC* n-^^Lfc. *r<E>^u- 
^Sri/^v^-rar. fclCfcoT, SGR2 l6HFQc 
DNASrftSLfcp 

r. <o£ o \z ur»feixfc c dn A^lSiE?iJ^±ioi/ 

Lfc 0 *©ittffla?0^b, GENETYX-MAC Versio 

n 10.1 (fgn p p£ : y7h*3iTB!***6a» SrJlV* 

fco 
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[0056] sM3t<om9m-^2o>DNA(om£SMt 

E^J#^-4<DcDNAcD4SSE^Ji:S:itKU 

tl^fl5 f UTR (untranslated region) > 3' UT 

ot, SGR2i ae^^ 5' UTRJJW3' UTR 
Sr^tf). 2 2<@co^^y>'Sr^tf. 5. 8kb^y/A 
DNAfca— KStlTl>3. 1 0fl<P s g r 2 

[00 5 7] £fc. @5liSGR2^y/^^Si^ 
LfcS^tS-efc^o SGR2^y/^tt9 3 3©7$; 

ZtDTZSm&MlZO^X* NCBI (Na 
tional Center for Biotechnology Information) <£>Adv 
anced BLAST search (http://www.ncbi.nlm.nih.gov/BL 

4 2 a a - 4 4 6 a a I: !J = y t^gB?], 5 

SEQUENCE LISTING 
<;110>; §5If A — ' ^ ' ^"-tt^tfc 



93aa-6 3 6a a fca-f/UK • *3<J:tf 
6 6 9 aa-6 8 9aalC h?^*^ K*-f > 

tf^mZtllto Y7>**^7\sl/yt4l/\^ TMp 
red (http://www.ch.embnet.Org/software/1WRED#f 
onn.html) , a^K^/^jJfiCOI LS (http:/ 
/www. ch. embnet. org/sof tware/COILS#fom html) 

[0058] 

[»«©»*! *»WK:J:o-c, *«s«*o«ai*5J:t; 

©aatwrtu Ettas J:tf^oft<DjtfjHte«r*$ 

[00 5 9] 

[EH*] 



<;130>; 99051403 
<;160>; 4 



<;210>; 1 
<;211>; 933 
<;212>; PRT 

<;213>; Arabidopsis thaliana 
<;400>; 1 

Met Glu Asp Arg Glu Thr His Leu Gly Thr Arg Glu Val Asn Glu Thr 

1 5 10 15 

Ser Pro Asp Leu Leu Lys Asn Thr Pro Ser Asn He Ala Arg Leu Glu 

20 25 30 

Asp Val He Glu Gin Cys His Gly Arg Gin Lys Tyr Leu Ala Gin Thr 

35 40 45 

Arg Ser Pro Ser Asp Gly Ser Asp Val Arg Trp Tyr Phe Cys Lys Val 

50 55 60 

Pro Leu Ala Glu Asn Glu Leu Ala Ala Ser Val Pro Arg Thr Asp Val 
65 70 75 80 

Val Gly Lys Ser Glu Tyr Phe Arg Phe Gly Met Arg Asp Ser Leu Ala 

85 90 95 

lie Glu Ala Ser Phe Leu Gin Arg Glu Asp Glu Leu Leu Ser Leu Trp 

100 105 110 

Trp Lys Glu Tyr Ala Glu Cys Ser Glu Gly Pro Lys Leu Gin Val Asn 

115 120 125 

Ser Lys Lys Lys Ser lie Glu Thr Pro Ser Glu Ala Ser Val Ser Ser 
130 135 140 



-11- 



Ser Leu Tyr Glu Val Glu Glu Glu Arg Val Gly Val Pro Val Lys Gly 
145 150 155 160 

Gly Leu Tyr Glu Val Asp Leu Val Arg Arg His Cys Phe Pro Val Tyr 

165 170 175 

Trp Asn Gly Asp Asn Arg Arg Val Leu Arg Gly His Trp Phe Ala Arg 

180 185 190 

Lys Gly Gly Leu Asp Trp Leu Pro lie Pro Glu Thr Val Ser Glu Gin 

195 200 205 

Leu Glu Val Ala Tyr Arg Asn Lys Val Trp Arg Arg Arg Ser Phe Gin 

210 215 220 

Pro Ser Gly Leu Phe Ala Ala Arg He Asp Leu Gin Gly Ser Ser Leu 
225 230 235 240 

Gly Leu His Ala Leu Phe Thr Gly Glu Asp Asp Thr Trp Glu Ala Trp 

245 250 255 

Leu Asn Val Asp Pro Ser Gly Phe Ser Gly lie Val Gly Tyr Thr Gly 

260 265 270 

Asn Gly lie Lys Leu Arg Arg Gly Tyr Ala Gly Ser Tyr Ser Pro Lys 

275 280 285 

Pro Thr Gin Glu Glu Leu Arg Gin Gin Lys Glu Glu Glu Met Asp Asp 

290 295 300 

Tyr Cys Ser Gin Val Pro Val Arg His Leu Val Phe Met Val His Gly 
305 310 315 320 

lie Gly Gin Lys Gly Glu Lys Ser Asn Leu Val Asp Asp Val Gly Asn 

325 330 335 

Phe Arg Gin lie Thr Ala Ala Leu Ala Glu Arg His Leu Thr Ser His 

340 345 350 

Gin Leu Ser Thr Gin Arg Val Leu Phe He Pro Cys Gin Trp Arg Lys 

355 360 365 

Gly Leu Lys Leu Ser Gly Glu Ala Ala Val Asp Lys Cys Thr Leu Asp 

370 375 380 

Gly Val Arg Arg Phe Arg Glu Met Leu Ser Ala Thr Val His Asp Val 
385 390 395 400 

Leu Tyr Tyr Met Ser Pro He Tyr Cys Gin Ala lie lie Asp Ser Val 

405 410 415 

Ser Lys Gin Leu Asn Arg Leu Tyr Leu Lys Phe Leu Lys Arg Asn Pro 

420 425 430 

Asp Tyr Val Gly Lys He Ser He Tyr Gly His Ser Leu Gly Ser Val 

435 440 445 

Leu Ser Tyr Asp He Leu Cys His Gin His Asn Leu Ser Ser Pro Phe 

450 455 460 

Pro Met Asp Ser Val Tyr Lys Lys Phe Phe Pro Asp Glu Glu Ser Pro 
465 470 475 480 

Pro Thr Pro Ala Lys Ala Asp Lys Pro Cys Ser Ser His Pro Ser Ser 

485 490 495 

Asn Phe Glu Pro Glu Lys Ser Asp Gin Leu Asn Asn Pro Glu Lys lie 

500 505 510 

Thr Gly Gin Asp Asn Asn Thr Met Ala Lys Glu Pro Thr Val Leu Glu 

515 520 525 

His His Asp Val He Gin Glu Asp Pro Ser Leu He Ser Asp Ser Val 
530 535 540 
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Val Ala Asn Val Gly Leu Glu Arg Arg Gly Gly Gin Glu Asp Asp His 
545 550 555 560 

His Asp Ser Ser Gly Ala lie Ser Ser Gin Asp Val Pro Asp Gly Ala 

565 570 575 

Asp Cys Arg Thr Pro Asp Ser Pro Ser Cys Ser Gin Glu Gin Ser Trp 

580 585 590 

Asp Lys Glu Ser Val Asn Ser Asn Asn Glu Glu Arg He Lys Leu Leu 

595 600 605 

Gin Asp Glu Val Asn Ser Leu Arg Ser Lys Val Ala Gin Leu Leu Ser 

610 615 620 

Glu Asn Ala Arg He Leu Ser Asp Glu Lys Ala Lys Thr Ser Val Ala 
625 630 635 640 

Pro Lys Glu Leu Asn Asn Glu Lys Val Gin Thr Glu Asp Ala Asp Ala 

645 650 655 

Pro Thr Ser Phe Thr Pro Phe He Lys Tyr Gin Lys Leu Glu Phe Lys 

660 665 670 

Val Asp Thr Phe Phe Ala Val Gly Ser Pro Leu Gly Val Phe Leu Ala 

675 680 685 

Leu Arg Asn He Arg Leu Gly He Gly Lys Gly Lys Asp Tyr Trp Glu 

690 695 700 

Glu Glu Asn Ala He Glu Glu Met Pro Ala Cys Arg Arg Met Phe Asn 
705 710 715 720 

He Phe His Pro Tyr Asp Pro Val Ala Tyr Arg Val Glu Pro Leu Val 

725 730 735 

Cys Lys Glu Tyr Leu Pro Glu Arg Pro Val He He Pro Tyr His Arg 

740 745 750 

Gly Gly Lys Arg Leu His He Gly Leu Gin Asp Phe Arg Glu Asp Phe 

755 760 765 

Ala Ala Arg Ser Gin Arg He Met Asn His Phe Asp Ser Val Arg Thr 

770 775 780 

Arg Val Leu Thr He Cys Gin Ser Lys Ser Ala Asp Asn Leu Asp Glu 
785 790 795 800 

Met Glu Glu Thr Asp Asp Glu Lys Asp Asp Arg Ser Tyr Gly Ser Leu 

805 810 815 

Met lie Glu Arg Leu Thr Gly Thr Arg Asp Gly Arg He Asp His Met 

820 825 830 

Leu Gin Glu Lys Thr Phe Glu His Pro Tyr Leu Gin Ala He Gly Ala 

835 840 845 

His Thr Asn Tyr Trp Arg Asp Gin Asp Thr Ala Leu Phe He He Lys 

850 855 860 

His Leu Tyr Arg Glu Leu Pro Asp Gly Pro Asn Ser Pro Thr Glu Ser 
865 870 875 880 

Thr Glu Gly Asp Asp Ser Pro Lys Asp Ser Ser Arg Pro His Ser Trp 

885 890 895 

He Asp Arg Arg Glu Ala Asp Tyr Asp Asp Glu Glu Leu Pro Leu Thr 

900 905 910 

Phe Ser Asp Lys Gin He Thr Arg Ser Phe Ser Ala Glu Ala Lys Lys 

915 920 925 

Tyr Leu Lys Lys Pro 
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<;210>; 


2 




<;211>; 


5736 




✓ . O 1 ON • 


DNA 




/ . 01 *JN • 


Arabidopsis thai 


<;220>; 






\ t ZZ\? , 


5' UTR 




/ . OOON . 


(1)..(76) 


<;220>; 








intron 






(77).. (259) 


✓ . OOAN . 

<;220>* 






/ . OOI N 

<;221> 


exon 




/ • OOON 

n \ZZZ/ 


\60\JJ . . 




<;220> 






<;221> 


intron 




✓ . OOON 






<;220> 






<;221> 


exon 




<;222> 


fcac\ 
\DOO) . . 


loo// 


<;220> 






<;221> 


intron 




<;222> 


(688) . . 


/oo*^ 


<;220> 






<;221> 


exon 




<;222> 


/007\ 

\$Z(). . 


ft f\(\Q\ 

uuuy; 


<;220> 






<;221> 


, intron 




<;222> 




. \llZt) 


<;220> 






<;221> 


exon 




<;222> 


(\ 1 9ft 1 




<;220> 






<;221> 


, X 11 L- 1 VJ 1 1 




/ . OOON 

\;ZZZ> 






<;220> 






✓ . OOI N 


1 exon 




/ . ooo\ 
\\ZZZ? 


; (1490). 


. (1561) 


<;220> 






/ . OOI N 

\;ZZl> 


; intron 




s . OOON 


; (1562). 


. (1650) 


✓ . OOAN 

<;220> 






/ . OOI N 


; exon 




\yZZZ/ 


; (1651). 


. (1803) 


<;220> 






/ • OOI \ 


; intron 




<;222> 


; (1804). 


. (1958) 


<;220> 






<;221> 


; exon 




<;222> 


; (1959). 


. (2009) 


<;220> 







<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>: 
<;222> 
<;220> 
<;221> 
<;222> 
<;220> 
<;221> 
<;222> 
<;220> 
<;221> 
<;222> 
<;220> 
<;221> 
<;222> 
<;220> 
<;221> 
<;222> 
<;220> 
<;221> 
<;222> 



intron 

(2010).. (2135) 
exon 

(2136).. (2306) 
intron 

(2307).. (2400) 
exon 

(2401).. (2550) 
intron 

(2551).. (2741) 
exon 

(2742).. (2807) 
intron 

(2808).. (2900) 
exon 

(2901).. (3422) 
intron 

(3423).. (3624) 
exon 

(3625).. (3687) 
intron 

(3688).. (3793) 
exon 

(3794).. (3913) 
intron 

(3914).. (4004) 
exon 

(4005).. (4076) 
intron 

(4077).. (4234) 
exon 

(4235).. (4336) 
intron 

(4337).. (4444) 



<;220>; 

<;221>; exon 

<;222>; (4445) .. (4540) 

<;220>; 

<;221>; intron 

<;222>; (4541). . (4616) 

<;220>; 

<;221>; exon 

<;222>; (4617). . (4679) 

<;220>; 

<;221>; intron 

<;222>; (4680) (4789) 

<;220>; 

<;221>; exon 

<;222>; (4790) .. (4837) 

<;220>; 

<;221>; intron 

<;222>; (4838). . (4919) 

<;220>; 

<;221>; exon 

<;222>; (4920) .. (5024) 

<;220>; 

<;221>; intron 

<;222>; (5025). . (5183) 

<;220>; 

<;221>; exon 

<;222>; (5184). . (5231) 

<;220>; 

<;221>; intron 

<;222>; (5232).. (5310) 

<;220>; 

<;221>; exon 

<;222>; (5311).. (5559) 

<;220>; 

<;221>; 3'UTR 

<;222>; (5560) .. (5736) 

<;400>; 2 

attcaaatca aaaatcttta atctttctgt taaattctcg tctaaagctt cctccttta 
ccccctctgt atcgtggtat gtgtttgatt ctttattttc tctgtagggt tttgttaaa 
tttcaataat tgatcgccga acagattaga aacttgtagt tgattcgaaa ttagacttc 
ttgttgtttc tgattaccga tttaggtttt tgtgtgtttg taagtctaaa gtttgatgc 
ttatgatttt cttgatcag atg gaa gat aga gag aca cat tta gga act egg 
gag gtt aat gaa aca tct cct gat ttg tta aag aac acg cct teg aac 
att gcg agg ttg gaa gat gtg att gag caa tgc cat ggt aga caa aag 
tat ctt get cag act aga agt cca tct gat ggg agt gat gtt egg tgg 
tac ttt tgt aag gtt cct ttg get gaa aat ggtgagtcta attggcttaa 
ttggttggtt tgagggttta atagagaatg caattgtttg ttttgtcgaa atgtctaat 
gctggattaa agatgtaatg tgttattgtc ttttctgea gag tta get get tea 
gta cct cgc act gac gta gta gga aag agt gag tat ttc cgt ttt ggt 
atg agg gat tct ctt gcg att gag gcg tct ttc ttg cag gttcttcttc 
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ttcttctaag cttttgtggt tttacgatgt atttgtatat ctcgacaagt tcttgcctc 
tggctgtttg gttcaagatt tgaatgaaac tatcatatct gataatattt tgggatatt 
gtgctatag aga gaa gat gag ttg ttg tea etc tgg tgg aaa gag tac gc 
gaa tgc age gaa ggt ccg aaa ctg caa gtt aat tct aaa aag aaa tea 
att gaa act cct tea gaa get tec gtg tec tct agt eta tat gaa gtt 
gaa gag gag cga gta ggt gta cct gtt aag ggt ggg eta tat gag 
gtacattgtg cagatattta aagaatgttt tagaagtttc ttgtaaattt tacgtgttg 
gecagtagag tccttgtgtg caatccatat ttctgaccac ggaactggaa ttctgcag 
gtg gac ttg gtg agg agg cat tgt ttt ccc gtg tac tgg aat gga gat 
aat egg cgt gtg ctt aga ggt cac tgg ttt get cgt aaa ggt ggc eta 
gac tgg ctt ccg att cca gaa act gtt tct gag cag ttg gag gtt gca 
tat cgt aac aag gttagatatc tttctgtgga atacaatttg aatttgtgat 
ccccatttgc ctagaactag aagtaattga tgcatttctg ttaaggttca taaatccac 
aaagctatct cttgttacat tttatctctt tcttttgtat agttctatgc gtatatatt 
ttgatgatat gacaatagca ccaattactt tggacttttc aaccag gtt tgg cgc 
aga aga agt ttt caa ccc tct ggg ctt ttt gca get cgt att gat ttg 
cag ggt tct agt ctg gtatgtgttt gatttcatgg gaaagaactg taattttttc 
gecagtataa tggttgcata gataacatta tctgaagtcg tatatgtag gga etc ca 
get etc ttt act ggg gag gat gac ace tgg gaa gcg tgg ctt aat gtt 
gat cct tct ggg ttc tct ggc ate gtt gga tat act ggg aat gga att 
aag ttg aga cgt ggt tat get ggc tec tac tct cca aaa cct acg cag 
gttttagact attctgattt attttegtaa ctgtctttga ctctatactt accagtctc 
aatgaaaaat cgagttaact tccatttcta tatttttctt attagctggt tagtgttct 
gtgattgaac acacatttct tgtgcatttt tttag gaa gaa ctt cgc cag caa 
aag gag gaa gag atg gat gac tat tgt tct caa gtatgtttta gtatacttt 
gttttccatg aatggcattt gcatatctga tctctgtcgt cttattttta aaatatctc 
aaatttgaag ctctctgaaa ctgttctttt gtgttatttt ttccag gtc cct gtt 
egg cat ctt gta ttt atg gtt cat ggt att ggc caa aaa gga gaa aag 
tct aat ctt gtt gac gat gtt gga aac ttt cgt caa ate acg gca get 
tta gcg gaa cgt cat eta acc tct cat cag etc age act caa cga gtt 
ctt ttc ate cca tgc cag gtggctatac atgtattttt atccccttct 
gttttcatct ctgtatagta tgatcttact ttgtagattc tgtctttctc tattgtttt 
gtag tgg aga aag ggt eta aag eta agt ggt gaa get get gtt gat aaa 
tgt act tta gac ggt gta egg cgt ttc cga gag atg eta age gca act 
gtt cat gat gtg tta tac tac atg age ccc att tat tgt cag get ata 
att gat teg gtattgatat atcccaaatt ttatgetetc tctgtcttct 
taccaaattg aaacctattc gtgattgagt ttttagattt tgtgacacca gaaaacctt 
atagatattg ttactttaat tttctgtatt gttataactg ataatcttgt ttagtatga 
aagtgaattg tgctccattt tegttttgea g gtt tea aag caa ctg aat aga 
ctg tat eta aaa ttt tta aag egg aat cca gac tat gtc gga aag 
gtgcccatct tgttttgtct tttcattcaa ttgttgactg gtgtaagctt gcatgaagt 
ggaattcatg gtctgttcat ggacatatta cag att tec att tat gga cat tct 
ctg ggg agt gtt etc tec tat gac ate tta tgt cat cag cac aac ttg 
tea tec cca ttt cca atg gat tea gta tac aag aaa ttt ttc cca gat 
gaa gaa tct cct cca act cca get aaa get gac aaa cct tgt agt tea 
cat cca tea tea aat ttt gag cca gag aaa tct gac cag ttg aat aac 
ccc gag aaa ate aca ggt caa gat aat aac acg atg get aaa gaa cca 
aca gta ttg gag cat cac gat gtc ate cag gaa gat cct tea ttg ate 
tct gat tct gtt gtg gee aac gtg ggt ttg gaa aga cga ggt ggc cag 
gaa gat gac cat cat gat tct agt ggt get ata tec tea cag gat gtt 
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cca gat gga gcg gac tgt aga acg cct gat tct cca tea tgt tct caa 
gaa caa tea tgg gat aaa gaa agt gtc aac tct aat aat gag gag aga 
ate aag ttg tta caa gat gag gtaaatatcg gcactttcaa ctgttcattc 
ttggatgaga tatgcagttt aggttcttgt aagctttcaa ctcttgtgtt catagcatc 
ggtactttct tagttttgtg ttctctgtgg aagtgttgtc cagtttcttt actgtctga 
cgaaacagag aagtagttat gtttccattg atggtagtta ttgttatccc ag gtt aa 
tea ttg agg tea aaa gtc gca caa ctg eta tea gag aat gee aga ata 
tta teg gat ggtattgttt ctgacccttg atttctatct ttcccatatt 
ttgagttgtg tttgaaaact tcttttatgt acatcttagt gatgatatga aatgatgtt 
tcaaca gaa aaa gee aag aca tct gtg gcg cct aag gag etc aac aac 
gag aag gtg caa act gaa gat gee gat gca cct aca age ttt act cct 
ttt ate aag tac caa aag ctt gag ttc aag gtctgggatt gtacaattaa 
aatatataaa tctcattcag aaactacact gaaaaaagtc attctaactc ttaactgea 
attctgetea g gtt gac act ttc ttt gca gtt ggg tct cct ctt gga gtt 
ttt ctt gee ctt cga aat ata cgt ctt ggg ata ggtaatactt atttatgta 
tttcaggatt gtgaaaacaa gagatccaag aattttttgt ttttttcttg tatgttctt 
aegctgetat tgaattgett gtttaccttt ecttgeaaag tctctttata tgctctaaa 
gctgttcaat atgtgtta ggt aag gga aaa gat tac tgg gaa gag gag aat 
get att gaa gag atg cca get tgt cgt cga atg ttc aat ata ttt cac 
ccc tat gat cct gtt gca tat aggttagtct tcatggaaat aaaacagctt 
gtagctagtt tatgatatcg ctgtctttgt taccttcttt tgcaagtgtg taacgccaa 
taaacttttg tttcaege aga gtg gag cca ctt gtc tgc aaa gag tac ctt 
ccc gaa cga ccc gtt att att ccc tac cac aga gga ggc aag egg ttg 
cat att gga tta cag gtacttgtaa ttttgtggtt tggtgtttcg ttttacttcc 
tcttctaatt tgtttgctct atgtaatgtt ctatag gat ttc aga gaa gat ttt 
get gca cgt tea cag aga ata atg aat cat ttt gat tea gta agg 
gtgtgtgttt tcagacttct aattactttt atctatgttt tagtgtgacc ccaagttgt 
atcttttgtg tttcaatgta caaaatactt acctttaaat tetcatgeag aca aga 
gtt etc act att tgt caa tec aaa agt gca gat aac eta gac 
ggtaaaaaag ttgttacttc gcaaggtttt tttctattac ctctgatgta cttctaagt 
tacttgeatg tgtgatggaa ca gag atg gaa gaa act gat gac gaa aag gat 
gat agg tec tat ggt tec tta atg ata gag aga tta act gga act cga 
gac ggt egg ata gat cac atg etc cag gtgaagtttt gatgeattte 
cacctaattt ataactttta tgattttgtt gcattcacct tttcgtttgg ttcttggat 
aaagaatcag tatgtactag atttggctaa agctctctag tttgeatata atgattget 
aaatatttgg gtgatgcag gag aaa acc ttt gag cat ccg tat eta caa gca 
ata gga get cat acg taagtgaaac ttttcattgc ttacacatta catgtaacgt 
ttagagccaa aaactcaaga ctgetatata ctgtgcagg aac tat tgg aga gat 
caa gat act get ctt ttc ata att aaa cac ttg tat cgc gag tta cca 
gac gga cca aac teg ccc acg gaa tec acc gaa gga gat gat agt cca 
aaa gac tea agt aga cct cat age tgg ata gac aga aga gag get gat 
tat gat gat gaa gag ctt cct tta aca ttc tec gac aaa caa ate act 
aga age ttc tct gca gaa gee aag aaa tat ttg aag aag cct 
taagactttg acegtaggtt tatategtat atccggtgaa agctccctga ttttgtttt 
gtttcctgtg cagaagtaac atctagtgta gaaaatgtga aaagtaaaaa ctccgacat 
gttttgecac attgtaacca taattttaca tataataaag caaaacaatg aaagctt 
<;210>; 3 
<;211>; 1181 
<;212>; DNA 

<;213>; Arabidopsis thaliana 
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<;220>; 

<;221>; promoter 
<;222>; (1).. (1181) 
<;400>; 3 

ggatccagat cgctgccaca agaacagtcc 
gaggcggaag atgtttccgg tgaaactttg 
gtcggagttt atctgaaaca tctctgatac 
tgttgaccga tgcttgcaaa aaagcgttta 
caataaaagg gattttgggt ttttgatgtt 
tattttaaat gttttaggta aaaatggttt 
ttttgctttg aagtgtagaa aacgtaaact 
gtggtgagaa ttaaggaatc ttgcacctta 
tatggtttag accaacgaat ttcttattgg 
gattggtatg gttatgagga tgaggtagca 
caaaaagaag tattttgaag gtttcaaagc 
tgaccaacaa gtaagtaaca tagagcctca 
tttgctatac cataatcgca agtatcttcc 
taaaatggag ctgttaattt atcattttcc 
taaataacac actattgaaa caattttggt 
tttggcaaat ttatccttca cttgtaacaa 
tatgacttgg catctacgtg gcagtggttt 
gcaaagtttc gttgggttct cttctctcac 
caattcgatt tcccagctgt cactcttctt 
tcttcttctt ctttctaatt ctcctctcgc 
<;210>; 4 
<;211>; 3052 
<;212>; DNA 

<;213>; Arabidopsis thaliana 



atttccgcca 


tcgaccgaac 


atggi.cc tg 


tttctccgtc 


gtcgaaggag 


gcx.cggx.ta 


gaggtctcat 


atacaaagga 


a&a I go. I tg 


gttgttcatc 


taccgctttt 


gaxc X. ItgX 


aattttttta 


ttttatttxa 


acaagtgtc 


agttggtatt 


gatttaggca 


acactattt 


gtcaaaataa 


acgtaaatga 


aaacaaaga 


gactaagaat 


caaggaccat 


gtcaatatc 


caaagcattt 


aaatttax xa 


tagtggtta 


caaatgatga 


acttctaaat 


tctaaccat 


tacgattctt 


ttggtaagaa 


tctacgaag 


ttagatccca 


aattttgtaa 


tcctttggc 


taaaaatcac 


tatcggtgga 


gtgattaag 


ataattcaaa 


acacacatgc 


ttgctatct 


agatcaacac 


caacacattt 


tattttgac 


caagacaaat 


tggttcgttt 


ttttcgaaa 


aagtagatga 


cagtacacgc 


aaccgctga 


gaatattctt 


caataccaac 


aaaaccaat 


tttcaaacga 


cctttttttt 


ttaatttgt 


gatttagctt 


t 





<;220>; 

<;221>; 5'UTR 

<;222>; (1).. (76) 

<;220>; 

<;221>; CDS 

<;222>; (77).. (2875) 

<;220>; 

<;221>; S'UTR 

<;222>; (2876) (3052) 

<;400>; 4 

attcaaatca aaaatcttta atctttctgt taaattctcg tctaaagctt cctcctttaa 60 
ccccctctgt atcgtg atg gaa gat aga gag aca cat tta gga act egg gag 112 
Met Glu Asp Arg Glu Thr His Leu Gly Thr Arg Glu 
1 5 10 

gtt aat gaa aca tct cct gat ttg tta aag aac acg cct teg aac att 160 
Val Asn Glu Thr Ser Pro Asp Leu Leu Lys Asn Thr Pro Ser Asn He 

15 20 25 

gcg agg ttg gaa gat gtg att gag caa tgc cat ggt aga caa aag tat 208 
Ala Arg Leu Glu Asp Val He Glu Gin Cys His Gly Arg Gin Lys Tyr 

30 35 40 

ctt get cag act aga agt cca tct gat ggg agt gat gtt egg tgg tac 256 
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Leu Ala Gin Thr Arg Ser Pro Ser Asp Gly Ser Asp Val Arg Trp Tyr 
45 50 55 60 

ttt tgt aag gtt cct ttg get gaa aat gag tta get get tea gta cct 304 
Phe Cys Lys Val Pro Leu Ala Glu Asn Glu Leu Ala Ala Ser Val Pro 

65 70 75 

cgc act gac gta gta gga aag agt gag tat ttc cgt ttt ggt atg agg 352 
Arg Thr Asp Val Val Gly Lys Ser Glu Tyr Phe Arg Phe Gly Met Arg 

80 85 90 

gat tct ctt gcg att gag gcg tct ttc ttg cag aga gaa gat gag ttg 400 
Asp Ser Leu Ala lie Glu Ala Ser Phe Leu Gin Arg Glu Asp Glu Leu 

95 100 105 

ttg tea etc tgg tgg aaa gag tac gca gaa tgc age gaa ggt ccg aaa 448 
Leu Ser Leu Trp Trp Lys Glu Tyr Ala Glu Cys Ser Glu Gly Pro Lys 

110 115 120 

ctg caa gtt aat tct aaa aag aaa tea att gaa act cct tea gaa get 496 
Leu Gin Val Asn Ser Lys Lys Lys Ser He Glu Thr Pro Ser Glu Ala 
125 130 135 140 

tec gtg tec tct agt eta tat gaa gtt gaa gag gag cga gta ggt gta 544 
Ser Val Ser Ser Ser Leu Tyr Glu Val Glu Glu Glu Arg Val Gly Val 

145 150 155 

cct gtt aag ggt ggg eta tat gag gtg gac ttg gtg agg agg cat tgt 592 
Pro Val Lys Gly Gly Leu Tyr Glu Val Asp Leu Val Arg Arg His Cys 

160 165 170 

ttt ccc gtg tac tgg aat gga gat aat egg cgt gtg ctt aga ggt cac 640 
Phe Pro Val Tyr Trp Asn Gly Asp Asn Arg Arg Val Leu Arg Gly His 

175 180 185 

tgg ttt get cgt aaa ggt ggc eta gac tgg ctt ccg att cca gaa act 688 
Trp Phe Ala Arg Lys Gly Gly Leu Asp Trp Leu Pro lie Pro Glu Thr 

190 195 200 

gtt tct gag cag ttg gag gtt gca tat cgt aac aag gtt tgg cgc aga 736 
Val Ser Glu Gin Leu Glu Val Ala Tyr Arg Asn Lys Val Trp Arg Arg 
205 210 215 220 

aga agt ttt caa ccc tct ggg ctt ttt gca get cgt att gat ttg cag 784 
Arg Ser Phe Gin Pro Ser Gly Leu Phe Ala Ala Arg He Asp Leu Gin 

225 230 235 

ggt tct agt ctg gga etc cat get etc ttt act ggg gag gat gac ace 832 
Gly Ser Ser Leu Gly Leu His Ala Leu Phe Thr Gly Glu Asp Asp Thr 

240 245 250 

tgg gaa gcg tgg ctt aat gtt gat cct tct ggg ttc tct ggc ate gtt 880 
Trp Glu Ala Trp Leu Asn Val Asp Pro Ser Gly Phe Ser Gly He Val 

255 260 . 265 

gga tat act ggg aat gga att aag ttg aga cgt ggt tat get ggc tec 928 
Gly Tyr Thr Gly Asn Gly He Lys Leu Arg Arg Gly Tyr Ala Gly Ser 

270 275 280 

tac tct cca aaa cct acg cag gaa gaa ctt cgc cag caa aag gag gaa 976 
Tyr Ser Pro Lys Pro Thr Gin Glu Glu Leu Arg Gin Gin Lys Glu Glu 
285 290 295 300 

gag atg gat gac tat tgt tct caa gtc cct gtt egg cat ctt gta ttt 1024 
Glu Met Asp Asp Tyr Cys Ser Gin Val Pro Val Arg His Leu Val Phe 
305 310 315 
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atg gtt cat ggt att ggc caa aaa gga gaa aag tct aat ctt gtt gac 1072 
Met Val His Gly He Gly Gin Lys Gly Glu Lys Ser Asn Leu Val Asp 

320 325 330 

gat gtt gga aac ttt cgt caa ate acg gca get tta gcg gaa cgt cat 1120 
Asp Val Gly Asn Phe Arg Gin He Thr Ala Ala Leu Ala Glu Arg His 

335 340 345 

eta ace tct cat cag etc age act caa cga gtt ctt ttc ate cca tgc 1168 
Leu Thr Ser His Gin Leu Ser Thr Gin Arg Val Leu Phe lie Pro Cys 

350 355 360 

cag tgg aga aag ggt eta aag eta agt ggt gaa get get gtt gat aaa 1216 
Gin Trp Arg Lys Gly Leu Lys Leu Ser Gly Glu Ala Ala Val Asp Lys 
365 370 375 380 

tgt act tta gac ggt gta egg cgt ttc cga gag atg eta age gca act 1264 
Cys Thr Leu Asp Gly Val Arg Arg Phe Arg Glu Met Leu Ser Ala Thr 

385 390 395 

gtt cat gat gtg tta tac tac atg age ccc att tat tgt cag get ata 1312 
Val His Asp Val Leu Tyr Tyr Met Ser Pro lie Tyr Cys Gin Ala lie 

400 405 410 

att gat teg gtt tea aag caa ctg aat aga ctg tat eta aaa ttt tta 1360 
lie Asp Ser Val Ser Lys Gin Leu Asn Arg Leu Tyr Leu Lys Phe Leu 

415 420 425 

aag egg aat cca gac tat gtc gga aag att tec att tat gga cat tct 1408 
Lys Arg Asn Pro Asp Tyr Val Gly Lys He Ser lie Tyr Gly His Ser 

430 435 440 

ctg ggg agt gtt etc tec tat gac ate tta tgt cat cag cac aac ttg 1456 
Leu Gly Ser Val Leu Ser Tyr Asp He Leu Cys His Gin His Asn Leu 
445 450 455 460 

tea tec cca ttt cca atg gat tea gta tac aag aaa ttt ttc cca gat 1504 
Ser Ser Pro Phe Pro Met Asp Ser Val Tyr Lys Lys Phe Phe Pro Asp 

465 470 475 

gaa gaa tct cct cca act cca get aaa get gac aaa cct tgt agt tea 1552 
Glu Glu Ser Pro Pro Thr Pro Ala Lys Ala Asp Lys Pro Cys Ser Ser 

480 485 490 

cat cca tea tea aat ttt gag cca gag aaa tct gac cag ttg aat aac 1600 
His Pro Ser Ser Asn Phe Glu Pro Glu Lys Ser Asp Gin Leu Asn Asn 

495 500 505 

ccc gag aaa ate aca ggt caa gat aat aac acg atg get aaa gaa cca 1648 
Pro Glu Lys lie Thr Gly Gin Asp Asn Asn Thr Met Ala Lys Glu Pro 

510 515 520 

aca gta ttg gag cat cac gat gtc ate cag gaa gat cct tea ttg ate 1696 
Thr Val Leu Glu His His Asp Val He Gin Glu Asp Pro Ser Leu He 
525 530 535 540 

tct gat tct gtt gtg gee aac gtg ggt ttg gaa aga cga ggt ggc cag 1744 
Ser Asp Ser Val Val Ala Asn Val Gly Leu Glu Arg Arg Gly Gly Gin 

545 550 555 

gaa gat gac cat cat gat tct agt ggt get ata tec tea cag gat gtt 1792 
Glu Asp Asp His His Asp Ser Ser Gly Ala He Ser Ser Gin Asp Val 

560 565 570 

cca gat gga gcg gac tgt aga acg cct gat tct cca tea tgt tct caa 1840 
Pro Asp Gly Ala Asp Cys Arg Thr Pro Asp Ser Pro Ser Cys Ser Gin 
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gaa caa 
Glu Gin 
590 
ate aag 
He Lys 
605 

caa ctg 
Gin Leu 

aca tct 
Thr Ser 

gat gec 
Asp Ala 

ctt gag 

Leu Glu 
670 

gtt ttt 

Val Phe 
685 

gat tac 

Asp Tyr 

cga atg 
Arg Met 

gag cca 
Glu Pro 

ccc tac 
Pro Tyr 
750 
aga gaa 
Arg Glu 
765 

tea gta 
Ser Val 

aac eta 
Asn Leu 

tat ggt 
Tyr Gly 

ata gat 
He Asp 
830 
gca ata 



575 

tea tgg gat 
Ser Trp Asp 

ttg tta caa 
Leu Leu Gin 

eta tea gag 
Leu Ser Glu 
625 

gtg gcg cct 
Val Ala Pro 

640 
gat gca cct 
Asp Ala Pro 
655 

ttc aag gtt 
Phe Lys Val 

ctt gee ctt 
Leu Ala Leu 

tgg gaa gag 
Trp Glu Glu 
705 

ttc aat ata 
Phe Asn lie 

720 
ctt gtc tgc 
Leu Val Cys 
735 

cac aga gga 
His Arg Gly 

gat ttt get 
Asp Phe Ala 

agg aca aga 
Arg Thr Arg 
785 

gac gag atg 
Asp Glu Met 

800 
tec tta atg 
Ser Leu Met 
815 

cac atg etc 
His Met Leu 



580 

aaa gaa agt 
Lys Glu Ser 

595 
gat gag gtt 
Asp Glu Val 
610 

aat gee aga 
Asn Ala Arg 

aag gag etc 
Lys Glu Leu 

aca age ttt 
Thr Ser Phe 
660 

gac act ttc 
Asp Thr Phe 

675 
cga aat ata 
Arg Asn He 
690 

gag aat get 
Glu Asn Ala 

ttt cac ccc 
Phe His Pro 

aaa gag tac 
Lys Glu Tyr 
740 

ggc aag egg 
Gly Lys Arg 

755 
gca cgt tea 
Ala Arg Ser 
770 

gtt etc act 
Val Leu Thr 

gaa gaa act 
Glu Glu Thr 



gtc aac 
Val Asn 

aac tea 
Asn Ser 

ata tta 
He Leu 
630 
aac aac 
Asn Asn 
645 

act cct 
Thr Pro 

ttt gca 
Phe Ala 

cgt ctt 
Arg Leu 

att gaa 
He Glu 
710 
tat gat 
Tyr Asp 
725 

ctt ccc 
Leu Pro 

ttg cat 
Leu His 

cag aga 
Gin Arg 

att tgt 
He Cys 
790 
gat gac 
Asp Asp 
805 

tta act 
Leu Thr 



ata gag aga 
He Glu Arg 
820 

cag gag aaa ace ttt 
Gin Glu Lys Thr Phe 
835 

gga get cat acg aac tat tgg aga 



tct aat 
Ser Asn 
600 
ttg agg 
Leu Arg 
615 

teg gat 
Ser Asp 

gag aag 
Glu Lys 

ttt ate 
Phe He 

gtt ggg 
Val Gly 
680 
ggg ata 
Gly He 
695 

gag atg 
Glu Met 

cct gtt 
Pro Val 

gaa cga 
Glu Arg 

att gga 
He Gly 
760 
ata atg 
He Met 
775 

caa tec 
Gin Ser 

gaa aag 
Glu Lys 

gga act 
Gly Thr 



585 

aat gag gag aga 
Asn Glu Glu Arg 



tea aaa 
Ser Lys 

gaa aaa 
Glu Lys 

gtg caa 
Val Gin 
650 
aag tac 
Lys Tyr 
665 

tct cct 
Ser Pro 

ggt aag 
Gly Lys 

cca get 
Pro Ala 

gca tat 
Ala Tyr 
730 
ccc gtt 
Pro Val 
745 

tta cag 
Leu Gin 

aat cat 
Asn His 

aaa agt 
Lys Ser 

gat gat 
Asp Asp 
810 
cga gac 
Arg Asp 
825 

ccg tat 
Pro Tyr 



gtc gca 
Val Ala 
620 
gee aag 
Ala Lys 
635 

act gaa 
Thr Glu 

caa aag 
Gin Lys 

ctt gga 
Leu Gly 

gga aaa 
Gly Lys 
700 
tgt cgt 
Cys Arg 
715 

aga gtg 
Arg Val 

att att 
He He 

gat ttc 
Asp Phe 

ttt gat 
Phe Asp 
780 
gca gat 
Ala Asp 
795 

agg tec 
Arg Ser 

ggt egg 
Gly Arg 



1888 



1936 



1984 



2032 



2080 



2128 



2176 



2224 



2272 



2320 



2368 



2416 



2464 



2512 



2560 



2608 



gag cat ccg tat eta caa 
Glu His Pro Tyr Leu Gin 
840 

gat caa gat act get ctt 2656 



-22- 



Ala lie Gly Ala His Thr Asn Tyr Trp Arg Asp Gin Asp Thr Ala Leu 
845 850 855 860 

ttc ata att aaa cac ttg tat cgc gag tta cca gac gga cca aac teg 2704 
Phe lie He Lys His Leu Tyr Arg Glu Leu Pro Asp Gly Pro Asn Ser 

865 870 875 

ccc acg gaa tec ace gaa gga gat gat agt cca aaa gac tea agt aga 2752 
Pro Thr Glu Ser Thr Glu Gly Asp Asp Ser Pro Lys Asp Ser Ser Arg 

880 885 890 

cct cat age tgg ata gac aga aga gag get gat tat gat gat gaa gag 2800 
Pro His Ser Trp He Asp Arg Arg Glu Ala Asp Tyr Asp Asp Glu Glu 

895 900 905 

ctt cct tta aca ttc tec gac aaa caa ate act aga age ttc tct gca 2848 
Leu Pro Leu Thr Phe Ser Asp Lys Gin He Thr Arg Ser Phe Ser Ala 

910 915 920 

gaa gee aag aaa tat ttg aag aag cct taagactttg acegtaggtt 2895 
Glu Ala Lys Lys Tyr Leu Lys Lys Pro 
925 930 

tatategtat atccggtgaa agctccctga ttttgttttt gtttcctgtg cagaagtaac 2955 
atctagtgta gaaaatgtga aaagtaaaaa ctccgacatg gttttgecac attgtaacca 3015 
taattttaca tataataaag caaaacaatg aaagctt 3052 
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[132] 



Col sgr2-1 




1700 1700 
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im4] 




m- 



•qrZ-9 imTS 

GGT-AGT GGQ-AQQ 
«r AfB QJy Arg 



[B5] 




GHSLG 



Km 



1 



sgr2-6 sgr2-3 



7 

/ 
1 



933aa 



F # — 2B030 AA02 AB03 AD20 CA06 CA08 

CA17 CA19 CB02 CD03 CD06 
CD09 CD13 
4B024 AA08 BA80 CA04 DA01 DA05 
FA02 GA11 GA25 HA01 HA09 
HAH 

4B065 AA11X AA11Y AA88X AB01 
AC20 BA02 BA16 BA24 CA23 
CA53 
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Abstract 



PROBLEM TO BE SOLVED: To obtain a gravitropism gene exhibiting the gene expression of negative 
gravitropism in the germ axisis and scape of higher plants. 

SOLUTION: This gravitropism gene is obtained by inducing a mutation in the seed of Arabidopsis thaliana, 
extracting a DNA from an individual not exhibiting the gene expression of negative gravitropism in the germ 
axisis and scape and specifying a mutated part. The gravitropism gene exhibits the gene expression of 
negative gravitropism in the germ axisis and scape of higher plants and is characterized by possessing a 
DNA domain encoding a protein in which the amino acid sequence shown by sequence number 1 in a 
sequence table is contained or the base sequence shown by sequence number 2 in the sequence table. 
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